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Spore morphology of pteridophytes from China 
V. Aspleniaceae 
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Abstract Spore morphology of 59 species belonging to eight genera of Aspleniaceae from 
China was observed under scanning electron microscope (SEM). The spores are monolete, 
bilaterally symmetric, elliptic, broadly elliptic or subrounded in polar view and 
kidney-shaped, elliptic, broadly elliptic or subrounded in equatorial view. The polar axes are 
19-41 um long, and the equatorial axes are 23-60 um. The exospore is smooth and the 
surface ornamentation is formed by the perispore. On the basis of their ornamentation 
patterns, the spores are divided into six types. (1) Fenestrate. Spores of Asplenium 
griffithianum, A. pekinense and A. humistratum belong to this type. (2) Lophate. Spores of 
seven species of the genus Asplenium belong to this type. (3) Alate. Spores of 14 species of 
the genus Asplenium and of Boniniella cardiophylla, Camptosorus sibiricus, Sinephropteris 
delavayi, Ceterachopsis paucivenosa, Phyllitis scolopendrium, and Ceterach officinarum 
belong to this type. (4) Alate-lophate. Spores of twenty-one species of the genus Asplenium 
and six species of the Neottopteris belong to this type. (5) Corneate. Spores of Neottopteris 
latibasis belong to this type. (6) Sericate. This type is found only in Ceterachopsis latibasis. 
Some taxonomic problems in the Aspleniaceae are discussed based on spore morphology. 
Key words Aspleniaceae, spore morphology, pteridophyte, China. 


00 000000000000 C0 Aspleniaceae 89 59(] (] I] I I I I C] i uu i i ui U CI ai 
000000000 0000000 00000 000:00000000000M000 dm 
00000000 17-41 m0 000 23-60 um IU 0 0 0 B. ü V O 00000000000 
000000060: 00000000 0 0 Q0 Asplenium) 000004. griffithianum( D D D 
pekinense[[] D O O OA. humistraeun]] Jl Il Uu UU OI Bü ü 00000000000 
pseudolaserpitiifolium|]] [| OO O A. crinicauel] 70 BB BB dB IO II iu IIi i i i iA] 
0000000000 a. loxogrammiodesi[] (] D] O O A. cheilesorum[] ;[] 0 [O Boniniella cardiophylla|] 
O O O Camptosorus sibiricus[]] [] [] Sinephropteris delavayi|[]] [] [] Phyllitis scolopendrium[[] 0 0 O 
Ceterachopsis paucivenosa[] [] [] Ceterach officinarum) (] B 0000040000000 00000 
210 0 0 00 Neottoprerist] 60] 0 JU ü ü ü ü exi I D U U U U UN. latibasis (] 00 I OD. O 
DoOo00000000 Cererachopsis latibasist] YO 0 UU  U U C au au CI U UU C. U C U ( 


00 
D 
D 
[] A. 
OA 
0 
























































ooo 





2003-08-29 []  , 2004-11-29 [] 0 0 0 0 
dB08098000000000000 0 (30270088,C39470067)(Supported by the National Natural Science Foundation of 
China (Grant Nos. 30270088, C39470067))L] 

* [] O O [] (Author for correspondence. E-mail: wangqx @shnu.edu.cn; Tel.: 021-64322931; Fax: 021-64322931)[] 


30 OOOU: 0000000000000 v. 0000 247 





DüUDD 
OOO 4000:0000;0000;00 


0 0 DJ D] Aspleniaceae[] [] 100 700 Y 0000000 0000000000, 
19100 000000 Asplenium LL] D] BH UI I EU DD DU DU D. D. D D DL D. DD. D. U D 
(DL EL EL OLET CE DT C. D] CH. CELO OOD, 19900 0000 87 131D 000000000 
poOpdo0000000 (000,199) 
UUDUDUUDUUDUUDUDUDU 000000000: 0000 39760 
(DL OL EL OL EL CE DT. CE DT CE 0000000708000 D U 7 U 7 O07 600 UU U U 
edo 000000000. 1 ¿0000000000000 (9800 
[] Spore Flora of Taiwan] [] [] L1 C1 L1 C] 1 C] D] C] D] C] D] C] D] C] D] 3000000000 
pa004007078 000000000000 0000000, Tryon[] 
Lugardon(1991)[] 70 770 ([] Tryon R. M.[] Tryon A. E 19820 0 01000000000 
poo UUSUOOUOUOUUOUUUUU a a0a0o0 00 0000000000000 
0000000000000 

DoO000000 Lygoediaceae([] O O O, 200000 O O O Sinopteridaceae([] O O . 
2001011 O O [O Thelypteridaceae O O O , 2002, 20050 00 000000000000 
UUDDUIUUD.OUIDDUDUDDDUDDDUDsUS9D Dn UnnuuUnnd 
Ll II I IL] Neottopteris cheliensis Chingi) O O 0 O N. morlipoense Ching[] N. iriodes 
Ching 3 Y DO DO DD OD BBB DA BD 0000000 0000000000 
popdo00000 000000 00 0d 0 0000000000000 0000000 
UDIDIDUUDUUDDUDDDDDDU 



































1 00000 


UUUIUODDUDUDUDUUDUUDUUOBDIUDUUDUUDUDUDDUDUUD 
D00000(164530000000000000000000000(HANOJD O 
0000010 

DoOdp 0000 000000000000 000000000 000000 
Hitachi-520) 0000000000 0000000000000002000000 
poo poo 0000000000000 00000 00000000 





2 nuu 


21 DO00000000000 
DO 000000000000 0000000 000000000000 
po00d0000000000 19410000 23-60 umD D UL D 0000000 






















































































































































































































































































































































































































































































































































































































































































248 00000 I 430 
01 000000 80 500000000000 
Table 1 Spore morphology of 59 taxa in eight genera of the Aspleniaceae from China 
DU [ OOO poo 
Taxon Size (um) Ornamentation Locality Voucher Figure 

[] [] 28.6X 33.6 [] [] Anonymous 11000 (PE) 1 
Asplenium griffithianum fenestrate Médog, Xizang 

Hook. 
[] DO 23.6X 32.9 [] O O [] (H. X. Shi) 22 (PE) 2 
A. pekinense Hance fenestrate Mt. Funiushan, Henan 
[] [] 25.7X 37.1 [] [1 O [] (C. He) 11720 (PE) 3 
A. humistratum Ching ex fenestrate Chengkou, Sichuan 

H. S. Kung 
[] 24.3 x 34.3 [] [] [] [] [] (Mt. Wuyishan 4 
A. trichomanes L. alar-lophate Chong’an, Fujian Exped.) 00546 (PE) 

D000 28.6X 48.6 [] [] 00 [] (R. C. Ching) 5473 5 
A. saxicola Rosent. pterate Without precise locality, (PE) 

Guangxi 

[] DO 25.0X 29.3 [] O (C. Wang) 32023 (PE) 6 
A. xinyiense Ching 8 S. alar-lophate — Xinyi, Guangdong 

H. Wu 
[] [] 32.1x 37.1 [] [1 Anonymous 5017 (PE) 7,8 
A. sampsonii Hance alar-lophate Without precise locality 
[] [] 27.1X 37.1 OO [] OO (Jiangxi Exped.) 9 
A. normale Don alar-lophate Pingxiang, Jiangxi 00628 (PE) 
[] Og 29.1 X 39.2 o O t [] [] (K. H. Shing et 10 
A. prolongatum Hook. alar-lophate Mt. Emeishan, Sichuan al.) 1258 (PE) 

[] 23.6X 37.9 [] [] O (Mt. Diaoluoshan 11 

A. pseudolaserpitii-folium lophate Baoting, Hainan Exped.) 3134 (PE) 

Ching 
[] [] 30.0x 35.7 [] Do00 S. P. Ko 50301 (PE) 12 
A. crinicaule Hance lophate Conghua, Guangdong 
[] [] 27.9x 37.1 [] [] Anonymous 30242 (PE) 13 
A. austro-chinense Ching lophate Chun'an, Zhejiang 
[] [] 30.1X 42.1 [] ooogg Anonymous 500 (PE) 14 
A. tianshanense Ching lophate Mt. Bogetengshan, Xinjiang 
[] [] 32.9x 50.0 00 O O ü (K. H. Shing) s.n. 15, 16 
A. indicum Sledge lophate Xichou, Yunnan (PE) 
[] [] 25.7x 40.0 QQ 4 od Od F.C. Haw. 13840 17 
A. falcatum Lam. lophate Without precise locality, (PE) 

Hainan 

[] [] 30.7x40.7 QQ oo Anonymous 6 (PE) 18 
A. belangeri (Bory) Kze. lophate Longzhou, Guangxi 

OOOO 30.0 42.9 [1 200000 Y. Li 2149 (PE) 19 
A. speluncae Christ alar-lophate Without precise locality, 


Guangdong 
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O 1([]) Table 1 (continued) 
[ [ O [ 
Taxon Size (um) Ornamentation Locality Voucher Figure 
[] 25.0x41.4 000.00 poo (W. P. Fang) 2679 20 
A. microtum Maxon alar-lophate, and Mt. Emeishan, Sichuan (PE) 
echinulate 
" 250x336 000.00 D 00 (C. W. Wang) 21 
A. glanduli-serrulatum alar-lophate, and Without precise locality, 71360 (PE) 
Ching ex S. H. Wu echinulate Yunnan 
[] 229x357 000.00 [] [] (S. X. Hou) s.n. (PE 22 
A. toramanum Makino alar-lophate, and Duyun, Guizhou 
echinulate 
[] 32.9x 371 000.00 Hood Du (K. H. Shing et al 23 
A. tenuicaule Hayata alar-lophate, and Cili, Hunan 5633 (PE) 
echinulate 
[] 27.1x 37.1 00.00 DO (X. C. Zhang) 392 24 
A. capillipes Makino alar-lophate, and Mt. Emeishan, Sichuan (PE) 
echinulate 
[] 30.1x 46.4 000.00 u ttu [] (K. M.Feng)5868 25 
A. adiantum-nigrum L. var. alar-lophate, and Dêqên, Yunnan (PE) 
yuanum (Ching) Ching echinulate 
[] 26.4x 36.4 [1 D Ll EI Ll D Jg E D Anonymous 115 (PE) 26 
A. coenobiale Hance alar-lophate, and Longzhou, Guangxi 
echinulate 
[] [] 264x33.6 (1 D D Ll [1 E] UI OO (Z.R. Wang) 504 27 
A. interjectum Christ alar-lophate, and Xichou, Yunnan (PE) 
echinulate 
[] 30.0X 37.1 00.00 [] [] OO (Q.X. Wang et 28 
A. sarelii Hook. alar-lophate, and Guiyang, Guizhou al.) s.n. (HANU) 
echinulate 
[] 33.6x 429 000.00 Dl Jg B Anonymous 215 (PE) 29 
A. wrightioides Christ alar-lophate, and Mt. Emeishan, Sichuan 
echinulate 
OO 30.7x 37.9 000.00 OO od OO (P.S. Wang) 77715 30 
A. yunnanense Franch. alar-lophate, and Without precise locality, (HGAS) 
echinulate Guizhou 
[] 25.0x39.3 000.00 Bna Anonymous 3668 (PE) 31 
A. incisum Thunb. alar-lophate, and Lüshun, Liaoning 
echinulate 
B U 28.6X 37.1 [] O au [] (L.H. Liou) 9297 32 
A. fujianense Ching ex S. H. fimbriate-alate Sangzhi, Hunan (PE) 
Wu 
[] 29.3x 35.7 [] [l O Do00 OO (P.S. Chiu) 2021 33 
A. wrightii Eaton ex Hook. fimbriate-alate Dehua, Fujian (PE) 
[] 30.0x 42.9 [] opoopo Anonymous 70 (PE) 34, 35 
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O KO) Table 1 (continued) 
oo O Unn oo Unn 
Taxon Size (um) Ornamentation Locality Voucher Figure 
DDOD 30.7x 37.9 OQ Inn ü (M. B. Deng) 5308 36 
A. serratissimum Ching alar-lophate Qimen, Anhui (PE) 
ex S. H. Wu 
Hog 342x413 000000 Hog [] [] (K. H. Shing et 37 
A. bullatum Wall. ex fimbriate-alate Fuzhou, Fujian al.) 44 (PE) 
Mett 
DO 0 30.7x 37.1 [] [] 00.00 O Tanka 163 (PE) 38 
A. davallioides Hook. alar-lophate Without precise locality, 
Taiwan 
[] [] 337x449 000000 O o nn (Z.R. Wang) 441 39 
A. cheilesorum Kunze fimbriate-alate Guangnan, Yunnan (PE) 
ex Mett. 
[] 27.1x 37.9 [] [] [] [] ü [] (K. M. Feng) 40 
A. tenuifolium D. Don fimbriate-alate Malipo, Yunnan 13890 (PE) 
OO 32.1x 42.9 [] [] [] [] O [] (W. T. Tsang) 41 
A. excisum Presl fimbriate-alate Mt. Sanyueshan, Guangxi 23363 (PE) 
[] 32.1x 46.4 [] [] [] 00.00 [] DO (W. M. Zhu et 42 
A. wuliangshanense fimbriate-alate Without precise locality, al.) 04527 (PE) 
Ching Yunnan 
DDOD 32.9x 46.4 O [] [] (L. Teng) 3610 (PE) 43 
A. loriceum Christ pterate Qiongzhong, Hainan 
poo 37.9x 53.6 [] [] O O OO (R.C. Ching) 7399 44 
A. ensiforme Wall. ex pterate Gongshan, Yunnan (PE) 
Hook. & Grev. 
[1 EL EL] 31.4x44.3 [] [] [] [] [] (S. Q. Chen) 14594 45 
A. loxogrammioides pterate Rongshui, Guangxi (PE) 
Christ 
10 U 35.7x 47.1 [] [] [] [] (K. M. Feng) 46 
A. finlaysonianum pterate Malipo, Yunnan 13840 (PE) 
Wall. ex Hook. 
[] 30.7x 44.3 [] [] [] [] [] (R. C. Ching) 618 47 
A. scortechinii Bedd. pterate Mt. Wuzhishan, Hainan (PE) 
[] 27.1x 35-7 OO 00000 [] (E Hainan 48 
A. spathulinum J. Sm. pterate Mt. Wuzhishan, Hainan Exped.) 429 (PE) 
[] 257x457 000.00 00.00 O Anonymous s.n. (PE) 49 
Neottopteris cheliensis alar-lophate, with Without precise locality, 
Ching echinula Yunnan 
ODO 31.4x 379 000.00 00.00 O Anonymous 12556 (PE) 50 
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O 1([]) Table 1 (continued) 

















































































































































































































































































































































































































































































































































































































































































































































































































D DU D Ll D 
Taxon Size (um) Ornamentation Locality Voucher Figure 
[] 24.0x 31.4 OO O, [] [] (Y. C. Hsu) s.n. 51 
N. antiqua (Makino) alar-lophate, with Without precise locality, (PE) 
Masamune echinula Taiwan 
N. iriodes Ching 21.4x 414 000.0 DO, O OO (Q.Z. Dong) 727 52 
alar-lophate, with Without precise locality, (PE) 
chinula Yunnan 
pogo 27.9X 43.6 E Bob O OOOO (Sino-Russian 53 
N. phyllitidis alar-lophate, with Without precise locality, Exped.) 7931 (PE) 
(D. Don) J. Sm. echinula Yunnan 
[] 30.7 x 43.6 , [] [] (Q. X. Wang) 95101 54 
N. nidus (L.) J. Sm. alar-lophate, with Guiyang, Guizhou (HANU) 
echinula 
[] [] 33.6x 50.0 1.00 [] (P.C. Wu) s.n. (PE) 55 
N. latibasis Ching corneate Without precise locality, 
Hainan 
O oO 35.8x 46.1 0 0 DDD O (R. C. Ching) s.n. 56,57 
Ceterachopsis latibasis sericate Gongshan, Yunnan (PE) 
Ching & Shing ex 
Ching & S. H. Wu 
1 EB EB OIL DU] 38.8x 57.0 [] [] [] 000 (Qinghai-Xizang 58,59 
C. paucivenosa (Ching) foraminate-alate Mêdog, Xizang Exped.) 74085 (PE) 
Ching 
Od 24.0x 343 000000 [] [] (Z.R. Wang) C225 60, 61 
Phyllitis scolopendrium foraminate-alate Changbai, Jilin (PE) 
(L.) Newm. 
O O 37.1x 41.9 [] [] Og [] (T. N. Liou) 3383 62, 63 
Ceterach officinarum fimbriate-alate Fukang, Xinjiang (PE) 
Willd. 
[] 183x25.1 0000 OO [] (K. K. Tsoong) 64 
Sinephropteris delavayi fimbriate-alate Yangbi, Yunnan 2550 (PE) 
(Franch.) Mickel 
O 32.1x 37.9 O u üt OOO (Q. X. Wang) s.n. 65 
Camptosorus sibiricus fimbriate-alate Shangzhi, Heilongjiang (HANU) 
Rupr. 
O 21.4x 31.0 0o00 Bl 000 (W.T. Tsang et 66 
Boniniella cardiophylla fimbriate-alate Qiongzhong, Hainan al.) 319 (PE) 
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Figs. 1-9. SEM photographs of spores of the Aspleniaceae under SEM[] 1. Asplenium griffithianum. 2. A. pekinense. 3. 
A. humistratum. 4. A. trichomanes. 5. A. saxicola. 6. A. xinyiense. 7, 8. A. sampsonii. 9. A. normale. Scale barz10 um. 





010-18 IDDUDDDDDDUDUU 10. 00000014. 000000012. 00000013. 0000 
0014. 000000 15,16 0 0000017. 00000018. 00000000 =10 um] 
Figs. 10-18. SEM photographs of spores of the Aspleniaceae under SEM[] 10. Asplenium prolongatum. 11. A. 


pseudolaserpitii-folium. 12. A. crinicaule. 13. A. austro-chinense. 14. A. tianshanense. 15, 16. A. indicum. 17. A. falcatum. 
18. A. belangeri. Scale bar=10 um. 
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0122 pooo00o000000000 19. 00000020. 00000021. 00000022 000000 
23. 00000024 00000025. 00000026 00000027 0000000 0 =10pmQ 

Figs. 19-27. SEM photographs of spores of the Aspleniaceae under SEM[] 19. Asplenium speluncae. 20. A. microtum. 
21. A. glanduli-serrulatum. 22. A. toramanum. 23. A. tenuicaule. 24. A. capillipes. 25. A. adiantum-nigrum var. yuanum. 
26. A. coenobiale. 27. A. interjectum. Scale bar=10 um. 
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Figs. 28-37. SEM photographs of spores of the Aspleniaceae under SEM[] 28. Asplenium sarelii. 29. A. wrightioides. 30. 
A. yunnanense. 31. A. incisum. 32. A. fujianense. 33. A. wrightii. 34, 35. A. septentrionale. 36. A. serratissimum. 37. A. 


bullatum. Scale bar=10 um. 
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038-46 poo 0000000000 38. 000000039. 00000040. 0000004. 0000 
0042. 00000004. 0ĝ00000044. 00000045. 00000046. 00000000 =10 um] 
Figs. 38-46. SEM photographs of spores of the Aspleniaceae under SEM[] 38. Asplenium davallioides. 39. A. 
cheilesorum. 40. A. tenuifolium. 41. A. excisum. 42. A. wuliangshanense. 43. A. loriceum. 44. A. ensiforme. 45. A. 
loxogrammioides. 46. A. finlaysonianum. Scale bar=10 um. 
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047-55 Q0000000000000 47.0000004.00000049.0000050 000000 
51. 0 0 0 0 O 52. Neottopteris iriodes[] 53. 00 O0054.00055. 0000000 210 um] 

Figs. 47-55. SEM photographs of spores of the Aspleniaceae under SEM[] 47. Asplenium scortechinii. 48. A. 
spathulinum. 49. Neottopteris cheliensis. 50. N. morlipoense. 51. N. antiqua. 52. N. iriodes. 53. N. phyllitidis. 54. N. nidus. 
55. N. latibasis. Scale barz10 um. 
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O 56-66 O0000000000000 56,57. 0 00000 858,59. 000000 60, 61. 0 0 D 0 62, 63. 0 

O00 6.000065. 0000 66. [1 00 [I 56, 58, 60, 62, 64-66, [] [] 210 um; 57, 59, 61, 63, [] [] =5 um[] 

Figs. 56-66. SEM photographs of spores of the Aspleniaceae under SEM[] 56, 57. Ceterachopsis latibasis. 58, 59. C. 
paucivenosa. 60, 61. Phyllitis scolopendrium. 62, 63. Ceterach officinarum. 64. Sinephropteris delavayi. 65. Camptosorus 
sibiricus. 66. Boniniella cardiophylla. Scale bar=10 um in 56, 58, 60, 62, and 64- 66; 5 um in 57, 59, 61, 63. 
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